Differential nucleotide binding to catalytic and noncatalytic sites and related conformational changes involving alpha/beta-subunit interactions as monitored by sensitive intrinsic fluorescence in Schizosaccharomyces pombe mitochondrial F1.
Mitochondrial F1 from the yeast Schizosaccharomyces pombe exhibits an intrinsic tryptophan fluorescence sensitive to adenine nucleotides and inorganic phosphate [Divita, G., Di Pietro, A., Deléage, G., Roux, B., & Gautheron, D.C. (1991) Biochemistry 30, 3256-3262]. The present results indicate that the intrinsic fluorescence is differentially modified by nucleotide binding to either catalytic or noncatalytic sites. Guanine or hypoxanthine nucleotides, which selectively bind to the catalytic site, produce a hyperbolic saturation monitored by fluorescence quenching at 332 nm, the maximal emission wavelength. On the contrary, adenine nucleotides, which bind to both catalytic and noncatalytic sites, exhibit a biphasic saturation. High-affinity ATP binding produces a marked quenching as opposed to the lower-affinity one. In contrast, ADP exhibits a sigmoidal saturation, with high-affinity binding producing no quenching but responsible for positive cooperativity of binding to the lower-affinity site. The catalytic-site affinity for GDP is almost 20-fold higher at pH 5.0 as compared to pH 9.0, and the high sensitivity of the method allows detection of the 10-fold lower-affinity GMP binding. In contrast, high-affinity binding of ADP, or AMP, is not pH-dependent. The selective catalytic-site saturation induces a F1 conformational change decreasing the Stern-Volmer constant for acrylamide and the tryptophan fraction accessible to iodide. ATP saturation of both catalytic and noncatalytic sites produces an additional reduction of the accessible fraction to acrylamide.